Kallikrein/kinin protects against gentamicin-induced nephrotoxicity by inhibition of inflammation and apoptosis.
Our previous study showed that kallikrein gene transfer protects against gentamicin-induced nephrotoxicity and enhances renal function. In this study, we investigated the effects and potential mechanisms of kallikrein/kinin on inflammation and apoptosis induced by gentamicin. Rats were injected subcutaneously with gentamicin daily for 10 days and received an intravenous injection of adenovirus carrying the human tissue kallikrein gene or control virus on the first day of gentamicin administration. After 10 days of gentamicin treatment, kallikrein gene transfer significantly attenuated gentamicin-induced tubular dilatation and lumenal protein casts. Moreover, kallikrein gene transfer reduced monocyte/macrophage infiltration, monocyte chemoattractant peptide-1 expression and renal cell apoptosis. Kallikrein's protective effects were accompanied by increased nitric oxide formation, and reduced NADH oxidase activity and superoxide production. Suppression of oxidative stress was associated with diminished c-jun N-terminal kinase activation and intercellular adhesion molecule-1 and transforming growth factor-beta protein levels. These biochemical effects were blocked by icatibant, indicating a kinin B2 receptor-mediated signalling event. This study indicates that kallikrein/kinin protects against gentamicin-induced nephrotoxicity by inhibiting inflammatory cell recruitment and apoptosis through suppression of oxidative stress-mediated signalling pathways. These findings raise the potential of applying kallikrein therapy approaches in treating aminoglycoside-induced renal damage.